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0. Introduction 


This paper is an attempt to extend the concept of interval valued intuitionistic fuzzy soft relation 
(IVIFSS-relations) introduced by A. Mukherjee et al [45 ]to IVNSS relation . 


The organization of this paper is as follow: In section 2, we briefly present some basic 
definitions and preliminary results are given which will be used in the rest of the paper. In 
section 3, relation interval neutrosophic soft relation is presented. In section 4 various type of 
interval valued neutrosophic soft relations. In section 5, we concludes the paper 


1. Preliminaries 


Throughout this paper, let U be a universal set and E be the set of all possible parameters under 
consideration with respect to U, usually, parameters are attributes, characteristics, or properties 
of objects in U. We now recall some basic notions of neutrosophic set, interval neutrosophic 
set, soft set, neutrosophic soft set and interval neutrosophic soft set. 


Definition 2.1. 


Let U be an universe of discourse then the neutrosophic set A is an object having the form 
A= {< x: AG), V AG), W AG) >.X € U}, where the functions p, v, € : U—] 0,I*[ define 
respectively the degree of membership , the degree of indeterminacy, and the degree of 
non-membership of the element x € X to the set A with the condition. 


^0 <u awt V Ac) + @ Aw € 3*. 


From philosophical point of view, the neutrosophic set takes the value from real standard or 
non-standard subsets of ] O,1*[.so instead of ] 0,1^[ we need to take the interval [0,1] for 
technical applications, because ] 0,1*[will be difficult to apply in the real applications such as 
in scientific and engineering problems. 


Definition 2.2. A neutrosophic set A is contained in another neutrosophic set B i.e. A € B 
if Vx € U, n a(x) € uB), v a(x) Z vB(X), o A(X) = 0 B(X). 


Definition 2.3. Let X be a space of points (objects) with generic elements in X denoted by x. 
An interval valued neutrosophic set (for short IVNS) A in X is characterized by truth- 
membership function pt, (x), indeteminacy-membership function v, (x) and falsity- 
membership function 0), (X). For each point x in X, we have that p4(x), vA(x), 

W(X) € [0 ] . 

For two IVNS , Ars ={ <x , [MK GO. u$ G2], [VACO va COT, fox), 04 G0] > Ix EX} 
And Biyns ={ <x , [ug GO. ug C91 . [vE Œ), ve COT], [og GO, eg CO]? | x € X ) the two 
relations are defined as follows: 

(1) Aryus €. Biyns if and only if uk (x) € pk (x) uU (x) € ud Od), vk (x) = vg (x), on 00 = 
oB), ex) = od G9 , ea G0 2 og GO 

(2) Alvns = Biyns if and only if, i, (x) =H, (x) , va) 7vgGO , ©, (X) =p k) for any x € 
X 

As an illustration ,let us consider the following example. 

Example 2.4. Assume that the universe of discourse U={x1,x2,x3},where xi characterizes the 
capability, x2 characterizes the trustworthiness and x3 indicates the prices of the objects. It 
may be further assumed that the values of x1, x2 and x3 are in [0,1] and they are obtained from 
some questionnaires of some experts. The experts may impose their opinion in three 
components viz. the degree of goodness, 

the degree of indeterminacy and that of poorness to explain the characteristics of the objects. 
Suppose A is an interval neutrosophic set (INS) of U, such that, 

A= {< xi, [0.3 0.4],[0.5 0.6],[0.4 0.5] >,< x», ,[0.1 0.2],[0.3 0.4], [0.6 0.7]>,< x3, [0.2 
0.4], [0.4 0.5],[0.4 0.6] >}, where the degree of goodness of capability is 0.3, degree of 
indeterminacy of capability is 0.5 and degree of falsity of capability is 0.4 etc. 


Definition 2.5. 

Let U be an initial universe set and E be a set of parameters. Let P(U) denotes the power set of 
U. Consider a nonempty set A, A C E. A pair (K, A) is called a soft set over U, where K is a 
mapping given by K : A — P(U). 

As an illustration, let us consider the following example. 


Example 2.6 . 
Suppose that U is the set of houses under consideration, say U = [hi, ho, . . ., hs}. Let E be the 
set of some attributes of such houses, say E = {e1, e», . . ., eg}, where ei, e», . . ., es stand for the 
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attributes "beautiful", “costly”, “in the green surroundings"", “moderate”, respectively. 

In this case, to define a soft set means to point out expensive houses, beautiful houses, and so 
on. For example, the soft set (K,A) that describes the “attractiveness of the houses" in the 
opinion of a buyer, say Thomas, may be defined like this: 

A={e1,€2,€3,€4,€5 } 5 

K(e1) = (ho, hs, hs}, K(e2) = (ho, h4}, K(e3) = {hi}, K(e4) = U, K(es) = (hs, hs}. 


Definition 2.7 . 
Let U be an initial universe set and A C E be a set of parameters. Let IVNS(U) denotes the 


set of all interval neutrosophic subsets of U. The collection (K,A) is termed to be the soft 
interval neutrosophic set over U, where F is a mapping given by K : A — IVNS(U). 

The interval neutrosophic soft set defined over an universe is denoted by INSS. 

To illustrate let us consider the following example: 

Let U be the set of houses under consideration and E is the set of parameters (or qualities). 
Each parameter is a interval neutrosophic word or sentence involving interval neutrosophic 
words. Consider E = { beautiful, costly, in the green surroundings, moderate, expensive }. In 
this case, to define a interval neutrosophic soft set means to point out beautiful houses, costly 
houses, and so on. Suppose that, there are five houses in the universe U given by, U = 
{hi,h2,h3,h4,hs} and the set of parameters A = {e1,e2,e3,e4}, where each ei is a specific 
criterion for houses: 

ei stands for ‘beautiful’, 

e» stands for ‘costly’, 

e3 stands for ‘in the green surroundings’, 

e4 stands for ‘moderate’, 

Suppose that, 


K(beautiful)={< hi,[0.5, 0.6], [0.6, 0.7], [0.3, 0.4]>,< h»,[0.4, 0.5], [0.7 ,0.8], [0.2, 0.3] >, < 
h3,[0.6, 0.7],[0.2 ,0.3],[0.3, 0.5] >,< h4,[0.7 ,0.8],[0.3, 0.4],[0.2, 0.4] >< hs,[ 0.8, 0.4] ,[0.2 
,0.6],[0.3, 0.4] >}.K(costly)={< b:1,[0.5, 0.6], [0.6, 0.7], [0.3, 0.4]>,< h2,[0.4, 0.5], [0.7 ,0.8], 
[0.2, 0.3] >, < h3,[0.6, 0.7],[0.2 ,0.3],[0.3, 0.5] >,< h4,[0.7 ,0.8],[0.3, 0.4],[0.2, 0.4] >,< hs,[ 0.8, 
0.4] ,[0.2 ,0.6],[0.3, 0.4] >}. 

Kan the green surroundings)= {< hj,[0.5, 0.6], [0.6, 0.7], [0.3, 0.4]>,< b2,[0.4, 0.5], [0.7 ,0.8], 
[0.2, 0.3] >, < h3,[0.6, 0.7],[0.2 ,0.3],[0.3, 0.5] >,< h4,[0.7 ,0.8],[0.3, 0.4],[0.2, 0.4] >,< hs,[ 0.8, 
0.4] ,[0.2 ,0.6],[0.3, 0.4] >}.K(moderate)={ < hi,[0.5, 0.6], [0.6, 0.7], [0.3, 0.4]>,< h2,[0.4, 0.5], 
[0.7 ,0.8], [0.2, 0.3] >, < h3,[0.6, 0.7],[0.2 ,0.3],[0.3, 0.5] >,< h4,[0.7 ,0.8],[0.3, 0.4],[0.2, 0.4] 
>,< hs,[ 0.8, 0.4] ,[0.2 ,0.6],[0.3, 0.4] >}. 

Definition 2.8. 

Let U be an initial universe and (F,A) and (G,B) be two interval valued neutrosophic soft set . 
Then a relation between them is defined as a pair (H, AxB), where H is mapping given by H: 
AxB-IVNS(U). This is called an interval valued neutrosophic soft sets relation ( IVNSS- 
relation for short).the collection of relations on interval valued neutrosophic soft sets on Ax 
Bover U is denoted by oy (Ax B). 


Defintion 2.9. Let P, Q € oy(Ax B) and the ordre of their relational matrices are same. Then 
PCcOQIfH(ejej) SJ (ejej) for (ejej) € Ax B where P=(H, A x B) and Q = (J, A x B) 












































Example: 

P 
U | (e1 ,€2) (e1 ,€4) (e3 ,€2) (e3 ,€4) 
hı | (0.2, 0.31,10.2, 0.3],[0.4, 0.51) | ([0.4, 0.61,[0.7, 0.8],[0.1,0.4]) | ([0.4, 0.6],[0.7, 0.8],[0.1,0.4]) | ([0.4, 0.6],[0.7, 0.8],[0.1,0.4]) 
hy | ([0.6, 0.8],[0.3, 0.41,[0.1,0.7]) ({1, 11,0, 0],[0, 01) ([0.1, 0.5],[0.4, 0.7],[0.5,0.6]) | ([0.1, 0.5],[0.4, 0.7],[0.5,0.6]) 
hs | ([0.3, 0.6],[0.2, 0.7],[0.3,0.4]) | ([0.4, 0.7],[0.1, 0.3],[0.2,0.4]) (L1, 11,0, 01,10, 0]) ([0.4, 0.7],[0.1, 0.3],[0.2,0.4]) 
h4 | ((0.6, 0.7],[0.3, 0.4],[0.2,0.4]) | ([0.3, 0.41,[0.7, 0.9],[0.1,0.2]) | ([0.3, 0.4],[0.7, 0.9],[0.1,0.2]) (EL, LLEO, 01,[0, 0]) 

Q 
U | (e1 ,€2) (e1 .e4) (e3 ,€2) (e3 ,€4) 
hi ([0.3, 0.4],[0, 01,10, 0]) ([0.4, 0.6],[0.7, 0.8],[0.1,0.4]) | ([0.4, 0.6],[0.7, 0.8],[0.1,0.4]) | ([0.4, 0.6],[0.7, 0.8],[0.1,0.4]) 
h» | ([0.6, 0.8],[0.3, 0.4],[0.1,0.7]) ({1, 11,0, 0],[0, 0]) ([0.1, 0.5],[0.4, 0.7],[0.5,0.6]) | ([0.1, 0.5],[0.4, 0.7],[0.5,0.6]) 





























h 


a 


([0.3, 0.6],[0.2, 0.7],[0.3,0.4]) 


([0.4, 0.7],[0.1, 0.3],[0.2,0.4]) 


(EL, 11,0, 01,10, 0]) 


([0.4, 0.7],[0.1, 0.3],[0.2,0.4]) 





h. 


E 





([0.6, 0.7],[0.3, 0.4],[0.2,0.4]) 








([0.3, 0.4], [0.7, 0.9],[0.1,0.2]) 





([0.3, 0.4], [0.7, 0.9],[0.1,0.2]) 





CEL, 110, OLIO, 0]) 





Definition 2.10. 
Let U be an initial universe and (F, A) and (G, B) be two interval valued neutrosophic soft 





sets. Then a null relation between them is denoted 

by Oy and is defined as Oy Z(Ho, A xB) where Hg (ei, ej )2( «hy , [0, 0L [1, 1],[1, 1]; hę € 
U} for (eje) € A xB. 

Example. Consider the interval valued neutrosophic soft sets (F, A) and (G, B). Then a null 


relation between them is given by 
































U | (e1 ,e) (e1 ,e4) (e3 ,e2) (ea .€4) 

hi ([0, OL[T, 1] [1, 1]) ([0, OL[T, 1],[1, 1]) ([0, OL[T, 1,01, 1]) ([0, 0],[1, 11,01, 1]) 
ho ([0, OT, 11,01, 1) ([0, OLT, 11,01, 1) ([0, 01,01, 11,01, 1]) (0, 0],[1, 11,01, 1]) 
h; ([0, OT, 11,01, 1]) ([0, OL[T, 1],[1, 1]) ([0, OL[T, 11,01, 1]) ([0, 0],[1, 11,1, 1]) 
ha ([0, OT, 11,01, 1]) ([0, 01,01, 11,01, 1]) ([0, OL, 11,01, 1]) ([0, 0],[1, 11,01, 1]) 





Remark. It can be easily seen that P U Oy =P and P N Og 


Definition 2.11. 


Let U be an initial universe and (F, A) and (G, B) be two interval valued neutrosophic soft sets. 
Then an absolute relation between them is denoted by Iy and is defined as Iy =(H;, A xB) 


=Oy for any P € oy(Ax B) 


where H; (ej e;)2 ( hy , [1, 1],[0, 0],[0, 0]>; hy € U} for (e;ej) € A xB. 
































U | (e1 ,e) (e1 ,e4) (e3 ,e2) (e3 ,€4) 

hi ([1, 1],[0, 0],[0, 0]) ([1, 1],[0, 0],[0, 0]) ([1, 1],[0, 0],[0, 0]) ([1, 1],[0, 0],[0, 0]) 
ho (EL. 1],[0, 0],[0, 0]) (EL, 1],[0, 0],[0, 0]) (EL, 1],[0, 0],[0, 0]) (EL, 1],[0, 0],[0, 0]) 
h; ([1, 1],[0, 0],[0, 0]) ([1, 1],[0, 0],[0, 0]) ([1, 1],[0, 0],[0, 01) ([1, 1],[0, 0],[0, 0]) 
ha ([1, 1],[0, 0],[0, 0]) (E, 1],[0, 0],[0, 0]) (EL, 1],[0, 0],[0, 0]) (EL, 1],[0, 0],[0, 0]) 











Defintion.2.12 Let P € oj (Ax B), P= (H, AxB) ,Q = (J, AxB) and the order of their relational 
matrices are same.Then we define 

() P U Q= (H 9J, AxB) where Ho J :AxB IVNS(U) is defined as 
(H 9J)( ei ej)2 H(ei ej) V J(ej ej) for (e; ej) € A x B, where V denotes the interval 
valued neutrosophic union. 
Pn Q=(H mJ, AxB) where HmJ :AxB ~IVNS(U) is defined as (HmJ)( e; ej) 
H(eiej) ^ J(eiej) for (ejej) € A x B, where A denotes the interval valued 


(i) 


neutrosophic intersection 
P*- (~H, AxB) , where ~H :AxB 9IVNS(U) is defined as 
~H( e;,e;)=[H(e;,e;)] * for (e;,e;) € A x B, where c denotes the interval valued 


(iii) 
neutrosophic complement. 


Defintion.2.13. 

Let R be an equivalence relation on the universal set U. Then the pair (U, R) is called a 
Pawlak approximation space. An equivalence class of R containing x will be denoted by [x]. 
Now for X € U, the lower and upper approximation of X with respect to (U, R) are denoted 
by respectively R +X and R* X and are defined by 


R«X={x€U: [x]p SX}, 
R*Xz( xeU: [x]p n X Æ}. 
Now if R X = R* X, then X is called definable; otherwise X is called a rough set. 


3-Lower and upper soft interval valued neutrosophic rough approximations of an 
IVNSS-relation 


Defntion 3.1 .Let R € o; (Ax A) and R=( H, Ax A). Let 0=(f,B) be an interval valued neutrosophic 
soft set over U and S= (U, 0) be the soft interval valued neutrosophic approximation space. Then 
the lower and upper soft interval valued neutrosophic rough approximations of R with respect 
to S are denoted by Lwrg(R)and Uprs(R) respectively, which are IVNSS- relations over AxB 
in U given by: 

Lwrs(R)2 (J, AxB) and Uprs(R) =(K, A xB) 

J( €i ex) ={<x, [Neea(int Hg( ei ej) (x) ^ inf He ex) (x)) ‘Aejea(Sup Hg( ei ej) (x) ^ sup He ex) (x)) ], 


[A^e;cACinf v( ei ej) (x) V inf veç ek) (x)) „Nejca (sup VH( ei ej) (x) V Sup VEÇ ek) (x)) i 
[Aejea inf o e; o) (X) V. inf of ep) (0) Aejea(SUP Onf e; e,) (X) V Supe e) (9) ] x € U). 


K( ej ex) ={<x, [Ae,cA nf Hg( ei,ej) (x) V inf Hf( ey ) (x)) Ae;eA( Sup Hg( ei ej) (x) V sup Hf( ey ) (x)) 
], 


[Ae;eACinf Vu e; oj) (X) A infvr e, (X)) /AejeACSUP Vg( e; ej) (X) ^ SUP Vecer) G0) I, 
[Ae;ea inf og e; 5) (X) ^ infor e, G0) /Ae;eASUp Og( e; ej) CO ^ sup ore, ) Q0) ]:x € UF. 


Fore; € A,ec € B 


Theorem 3.2. Let be an interval valued neutrosophic soft over U and S = ( U,0) be the soft 
approximation space. Let R4 , R; € og (Ax A) and R,=( G,Ax A) and R2=( H,Ax A).Then 


() Lwrs(0y)= Ou 

(i) Lwrs(1y)= 1y 

(iii) Rı E R > Lwrs (Ry) c Lwrs (R2) 

(iv) Ry € R2 = Uprs (R1) € Uprs (R2 

(v) Lwrs (R4 N R2) c Lwrg (Ry) N Lwrs (R2) 

(vi) Uprs (R1 n R2) € Uprs (R1) n Uprs (R2) 

(vii) Lwrs (R4) U Lwrg (R3) c Lwrg (R4 U R2) 

(viii) Uprs (R1) U Uprs (R2) € Uprs (Ry U R2) 


Proof. (i) —(iv) are straight forward. 
Let Lwrs(R, N R2) =(S, Ax B).Then for ( €i , eg) € A xB , we have 


S( ei, ex) ={<x, NejcaCinf HGon( e; ,e;) GO A inf Hecer) Q0) » AejeaCSUP Haon( e; ej) GO ^ 
SUP Ht( e, ) (X))], 


[Ae;ca (inf vg. e; e) GO V inf Vecer) Œ) , Aejea SUD Van er e) GO V Sup rc, ) ŒD], 


[Aca (inf wgon o, e) Œ) V infor er) 0) Aejea SUD Ogau(ey,e,) GO V. SUP Oep) G2) 1:x € U} 


={<x, [Aejea(minCinf He( e; e;) GO, inf lig e; e) GO) ^ infurce, ) GO) 
een (min (Sup Hg( e; oj) (X); Sup lg e; ey) GO) A SUP Hecer) ŒD], 


[Ae;e4(max(inf vg ei ej) (x), inf vy( ei ej) (x) v inf vg, ex) (x)) 
‘AejeaCax(SUP Ve( e, ^) GO, Sup Vg e, 4j) OD) V. SUP vr cau) CD], 


[Ae;eA(max(inf Wg e; e) CL inf O(c; 5) CD) V infwre,) (2) 
Aeeca(Max(SUP ox e; ej) GO, sup OH( e; ej) ()) V SUP or e, (2) ] :x € U} 


Also for Lwrs (R4) n Lwrs (R2) =(Z,A x B) and ( ej, ey) € A xB „we have , 

Z (e; ey)» (sx, [ Min (eje inflig( e; e) Œ) ^ infür e, CD) + Aejca inf hyf e; e) DA 
inf tg e, ()) ) » Min(Ae,ca(SUP Ha( e; ej) CO ^ SUP Hecer) GO) > Aejea(SUP Hyf e; ej) ©) ^ 
SUP Hr e, ) (X)) )]. 

[Max (Aeje(inf vg ej ej) (x) V infv¢ce,) (x)) . AejeAinf vao, ej) (x) V infv¢ce,) (X))) » 
Max(Ac,ca(SUP V@(e; ej) Œ) V SUP Vecer) (X))» Ae;eA(SUP Vif e; ej) (X) V Supvrce,) 00))1. 


[Max (Aejca(inf oog( e; e) (x) V infwrce,) Œ), AgeaGinf og( e; e) Œ) V infoge,5 62) . 
Max(Aejea(SUP Wc( e; ej) (X) V SUP ore, (X). AejeASUP Og( e; oj) (X) V suporce,) Œ) )] :x € 
U} 


Now since min(inf ust e; ej) > IBÉBa( e; ej) C0 ) S infer e; 5) (x) and 

min(inf ug( e; ej) > inf ug e; ej) (x)) S infug( e, ej) (X) we have 

Aejea(min(inf Hg( ej ej) (x), inf Hg( €i ej) (x)) A inf He ek) (x)) < Min (eje Anf Hg( ej ej) (x) ^ 

inf uie, ()) > Aejeainf gp e; e) (X) ^ infir e, ) (0) ). 

Similarly we can get 

Ae;ca(minSup lig( e; o; GO, SUP Hyf e; e) GO) A SUP Hac eg) GO) < Min (Acca SUD He( e; e;) (X) ^ 
SUP Pr ey) (X) » AejeA(SUP Hy( e; ej) (X) ^ SUP Hecer) G2). 


Againas max(infvq(,, ej) inf Vue; ej) (x)) 2. infvg(,, ej) (9 and 


max(infve( e; e;) , infvg( e; e) Œ) ) 2 infvg(a, oj) (X) 
we have 


Aejea(max(inf vg ej ej) Q9, infvy( ej ej) (x)) V inf veç ek) (x) 2 Max (Aejea(inf vec ej ej) (x) V 
inf ve e,  (X)) , AejeaCinf vg e; c (X) V infvg e, ) ©) ). 
Similarly we can get 


Aeyca (max (Sup vot e; ep) GO, Sup vg( e; oj) GO) V sup Vic ep) (X)) = Max (AejeaSup Vat e; er) GO V 
SUP Vf( eg) (x)) , Aejea(sup VH( ei ej) (x) V sup VE( ex) (x)) ). 
Againas max(inf we e; ej) > inf Op( e; ej) (x)) 2 inf wee, ej) (x) and 


max(inf Og e; e;) , Nf Oy e; ej) (X) ) 2 inf Og e; e) (X) 


we have 


Aejea(max(inf og €i ej) (x), inf og( ei ej) (x)) V info ek) (x)) z Max (AejeAinf wr €i ej) (x) V 
info ep) (X), AejeAinf og( e; ej) (X) V inf ocer) ©) ). 
Similarly we can get 


Aejca(max(SUp oy e; ej) GO, sup oy o, 6) Q0) V. supere, ) (0) = Max (Aejea(Sup ax o, o) (X) V 
sup or e, Œ) > Aejea (Sup Gg e; ep) (X) V SUP Of eg) G0). 


Consequently, Lwrs (R1 n R2) € Lwrs (R4) n Lwrg (R5) 
(vi) Proof is similar to (v) 


(vii) Let Lwrs (R4 U R2) =( S, A xB).Then for ( ej , ey) € A xB , we have 


S( €i, ex)={ «x, [Ae;cA(inf HGmH( ei ej) (x) ^ inf Hf( ey ) (x)) ‘A\e,ea(Sup HGmH( ei ej) (x) A 
SUP Ht( e, ) (X))], 
[Neca int Ve w( ej ej) (x) V inf veç ek) (x) AecaGnt va ag ei ej) (x) V inf veç ek) (QI. 


[Ae;eACinf gan ej ej) (x) V inf wee, ) (x)) AejeaCinf oan o; ej) (x) V infog(e, ) (X)) ]:x € U} 


={<x, [Ne,ea(max(inf Hg( ei ej) (x), inf Hg( ei ej) (x) ^ inf Hf(ey) (x)) 
Aejea( max Sup ipo, ej) GO, SUP ttg( e; ej) CD) A SUP Hte) CÒ, 


[Ne,ea(min(inf vg ei ej) (x), inf vy( ei ej) (x) V inf veç ek) (x)) 
„Nejea(min(sup Ve( ei ej) (x), sup VH( ei ,ej) (x)) V sup Vf( ex ) (x))], 


[Acjca(min(inf gr ¢, e) GO, infon e; e) ©) V infera) Q0) 
Aejca(Min(SUp we( e; cj) X); SUP e e; 4) GO) V SUP ore, ) (0) 1 :x € U) 


Also for Lwrs(R,) U Lwrs(R2) = ( Z, AxB) and ( €; , ey) € A xB ,we have , 


Z (ei, eg)= (sx, [ Max (Aeea(inf gt e; ej) (X) ^ inf urcep) CD)» Aejea inf, e) GO A 
inf tg e, ) (X)) ) , Max(Aejea(SUP He( e; ej) (X) ^ SUP Hecer) G2) > AejeASUD Huy e; e) CO ^ 
SUP Heer) Q2) )] . 

[Min (Aejea(inf vec ei ej) (x) V infve e, y (x)) . PejeAinf Vy( e; ej) (x) V infvie, 5 (X))) . 
Min(Ae,ca(sup Ve( ei ej) (x) V sup VE( ex ) (x). Aejea(Sup VH( ei ej) (x) V sup Vf( ex ) (x)) J]. 


[Min (Agea(inf wee; ej) GO V inf oter) (0). Aejealinf ony e; e) GO V infero, ())) . 
Min(Acjea(SUP Gq( e; ej) (X) V Sup or e) (X)) + Aejea(SUp n( e; oj) (X) V SUP Ce, ) (0) )] :x € 
U 

em since max(inf ig(,, ej) MF Hg e; ej) G0 ) Z infer e; ej) G) and 

max(inf pg e; ej)? inf pg e; ej) (x)) = infug(,, ej) 0) we have 

Aejea(max(inf HE(e; ej) (x), inf HH(e; ej) (x)) ^ inf Hf( ey ) (x)) 2 max (Ae;eAnf HG( ej ej) (x) ^ 

inf uie, &)) > Aejeainf nye; e) (X) A inf uter) (0) ). 


Similarly we can get 
Peyca(max (Sup Hef e; ej) GO, SUP Hyf e; ej) CD) A SUP He eg) GO) = max(AejeaSUp He( e; 2) ^ 
SUP Pr ey) (X) » AejeA(SUP Hy( e; ej) (X) ^ SUP Hecer) G2) ). 


Againas min(infve( e; ¢,) , infvg(o, ej) (X) )S inf Ve( e; ,e;) (X) and 


min(infvg( e; ¢,) , infvg e; e) Œ) ) S. infvare, 2) © 
we have 


Pee 4(min(inf vqt e; ej) (x), inf vac e, ej) (x)) V. infvg e, ) (2) SMin (Acca(inf ve e; ej) (x) V 
inf Vecer) (3) > AejeaCinf Vy e; ,e,) (X) V. infvrc o, 5 (X)) ). 
Similarly we can get 


Acjea(mnin(sup ve e; e) (X); SUP vg e, ep) (X)) V sup vrce, ) G)) € Min (Aejea(SUP ve( e, e;) GO V 
Sup Vr ce, (X)) + AejeaSUp Vg e; e) Œ) V. Sup vrceu) Q2). 


Agaias min(inf wg e; ej) , infog( e; ej) (x)) S infoq(e, ej) (9 and 


min(inf og eej) > inf Og( e; ej) (x) )s inf og( ei ej) (x) 
we have 


Aejea(min (inf og €i ej) (x), inf og( ei ej) (x)) V inf og ek) (x)) < Min (Ae;eACinf wg ei ej) (x) V 
info ep) (X)) , AejeAinf Oye; ej) (X) V inf ocer) ©) ). 
Similarly we can get 


Aejea(min(sup W¢/ e; ej) GO, sup WH e; oj) ()) V sup orc ep) (X)) S Min (AejeA(Sup o( e; ej) GO V 
SUP Fe, ) (X)) > AejeA( SUP Og( e; ej) Œ) V SUP Off ep) (X)) ). 


Consequently Lwrs (R1) U LWrs (R2) € Lwrs(R4 n R3) 
(vii) Proof is similar to (vii). 


Conclusion 

In the present paper we extend the concept of Lower and upper soft interval valued intuitionstic 
fuzzy rough approximations of an IVIFSS-relation to the case IVNSS and investigated some of 
their properties. 
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